Thorough analysis of translational endophenotypes is needed to improve therapeutic development in schizophrenia. Abnormal sensory gating, one such endophenotype, is associated with reduced expression of the α7 nicotinic receptor. However, typical gating measures such as the P50 evoked response are often low-pass filtered, and it is unclear how α7 expression affects gating at higher frequencies. Therefore, this study used time-frequency analysis to compare sensory gating at the beta and gamma frequencies between human patients and healthy controls as well as between α7 heterozygote mutant mice and wild-type. Gating of total beta (15-26 Hz) and gamma (30-50 Hz) power during paired clicks was assessed from mouse in vivo hippocampal CA3 recordings. Gating was also assessed in schizophrenia patients and healthy controls using electroencephalography. Relative to wild-type, α7 heterozygote mice showed impaired gating of total beta and gamma power. Similarly, relative to controls, patients showed impaired gating of total beta and gamma power. Poor beta gating was associated with negative symptoms. These results demonstrate that schizophrenia patients and α7 heterozygote mice show similar deficits in gating high frequency power. Time-frequency analysis of beta and gamma gating may thus be a translational method of assessing the genetic basis of gating deficits in schizophrenia.
Introduction
Patients with schizophrenia often report being unable to filter out distracting background noise, leading to hypervigilance and problems in focusing attention (McGhie and Chapman, 1961) . These filtering deficits are hypothesized to reflect general inhibitory dysfunction in cortical feedback circuitry in the illness (Miwa et al., 2011) , and can be physiologically examined by measuring neural response to auditory stimuli. An advantage of this approach is that similar methods can be used to analyze response in human patients and animal models of schizophrenia.
On a translational level, the sensory flooding phenotype has been most thoroughly investigated using the P50 auditory pairedclick paradigm (Turetsky et al., 2007) . The P50 response is an early (50 ms post-stimulus) event related potential (ERP) that occurs in response to an auditory stimulus. In this experimental paradigm, two identical click sounds are played at an easily heard volume; the clicks are typically separated by 500 ms. In healthy subjects, the electrophysiological response to the second stimulus in the pair is reduced in comparison to the first. However, in schizophrenia and in animal models of the illness, the response to the second stimulus is not diminished, indicating a deficit in the ability of the brain to process neuronal impulses from the first click that affects the physiological responses that follow (Adler et al., 1982; Olincy et al., 2010; Turetsky et al., 2007) . This is proposed to be a mechanism by which patients are less able to ignore irrelevant, unimportant sounds in the environment (e.g. the clicking of a clock distracts from balancing a checkbook) (Adler et al., 1998) .
The neurobiological mechanisms underlying P50 gating and its pathological disruption are an active area of investigation. Neuroanatomically, suppression of the P50 electrophysiological response is localized to the hippocampus in rodent models (Stevens et al., 1996) and in the hippocampus, medial frontal gyrus, insula, and auditory cortex in healthy human subjects (Bak et al., 2011; Mathiak et al., 2011) . On a microscopic scale, P50 gating deficits may be linked to reduced expression of presynaptic and postsynaptic α7 nicotinic acetylcholine receptors (nAChRs) on inhibitory interneurons (Adams et al., 2001; Adams et al., 2008; Freedman et al., 2000) . This reduction in turn may reduce the ability of these cells to release gamma-aminobutyric acid (GABA) and inhibit brain response to 
